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AB The invention is related to a pharmaceutical composition 

comprising pharmaceutically acceptable carrier or diluent and: 



an inhibitor of the respiratory syncytial virus ( RSV) fusion 
protein of formula I [X = H, (un) substituted alkyl; Y = 
hetero/aryl, alkyl, alkoxy, etc.; Z = CH2 and derivs.; Rl = H, 
C0NH2 and derivs., C02H and derivs., (un) substituted alkyl; R2 = 
H, NH2, alkenyl, etc.; R3 = H, alkenyl, C02H, etc.; Q = 1,2- 
dihydrobenzotriazol-l-yl, 2 , 3-dihydroindazol-l-yl , etc.]; and (b) 
a benzodiazepine derivative of formula II [Rl = alkyl, 
hetero/aryl; R2 = H, alkyl; each R3 = independently halo, OH, 
alkyl, alkoxy, NH2, CN, etc.; n = 0-3; R4 = H, alkyl; X = CO, SO, 
S02, CONH and derivs.; R5 = (un) substituted hetero/aryl, 
heterocyclyl ] capable of inhibiting RSV replication; the 
composition provides an additive and synergistic therapeutic 
effect in treating or preventing an RSV infection. The invention 
is also related to the preparation of benzodiazepines II. Thus, 
reacting ( S ) - 3 -Amino- 5 -phenyl- 1 , 3-dihydrobenzo [e] [l,4]diazepin-2- 
one with 2-chloro-4- (morpholin-4-yl ) benzoic acid gave (S)-III. 
The fractional inhibitory concentration (FIC) for benzodiazepine 
III in combination with benzimidazole IV = 0.3, demonstrating a 
synergistic interaction. 
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AB A pharmaceutical composition which comprises a pharmaceutically 
acceptable carrier or diluent and: (a) an inhibitor of the RSV 
fusion protein; and (b) a benzodiazepine derivative capable of 
inhibiting RSV replication is highly active against RSV. 
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AB Trimeric class I virus fusion proteins undergo a series of 

conformational rearrangements that leads to the association of C- 
and N-terminal heptad repeat domains in a "trimer-of -hairpins " 
structure, facilitating the apposition of viral and cellular 
membranes during fusion. This final fusion hairpin structure is 
sustained by protein-protein interactions, assocns. thought 
initially to be refractory to small-mol. inhibition because of the 
large surface area involved. By using a photoaf f inity analog of a 
potent respiratory syncytial virus fusion inhibitor, we directly 
probed the interaction of the inhibitor with its fusion protein 
target. Studies have shown that these inhibitors bind within a 
hydrophobic cavity formed on the surface of the N-terminal heptad- 
repeat trimer. In the fusogenic state, this pocket is occupied by 
key amino acid residues from the C-terminal heptad repeat that 
stabilize the trimer-of-hairpins structure. The results indicate 
that a low-mol . -weight fusion inhibitor can interfere with the 
formation or consolidation of key structures within the hairpin 
moiety that are essential for membrane fusion. Because analogous 
cavities are present in many class I viruses, including HIV, these 
results demonstrate the feasibility of this approach as a strategy 
for drug discovery. 
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AB An improved process has been developed for compound 1, a 

respiratory syncytial virus (RSV) inhibitor. This improved 
process is convergent, safe, efficient, and useful to prepare 
compound 1 in kilogram quantities. 
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AB BMS-433771 is a potent inhibitor of respiratory syncytial virus 
(RSV) replication in vitro. Mechanism of action studies have 
demonstrated that BMS-433771 halts virus entry through inhibition 
of F protein-mediated membrane fusion. BMS-433771 also exhibited 
in vivo efficacy following oral administration in a mouse model of 
RSV infection. In this report, the in vivo efficacy of BMS-433771 



against RSV was further examined in the BALB/c mouse and cotton 
rat host models of infection. By using the Long strain of RSV, 
prophylactic efficacy via oral dosing was observed in both animal 
models. A single oral dose, administered 1 h prior to intranasal 
RSV inoculation, was as effective against infection as a 4-day 
b.i.d. dosing regimen in which the first oral dose was given 1 h 
prior to virus inoculation. Results of dose titration expts. 
suggested that RSV infection was more sensitive to inhibition by 
BMS-433771 treatment in the BALB/c mouse host than in the cotton 
rat. This was reflected by the pharmacokinetic and 
pharmacodynamic anal, of the efficacy data, where the area under 
the concentration-time curve required to achieve 50% of the 
maximum response was . apprx . 7 . 5-fold less for mice than for cotton 
rats. Inhibition of RSV by BMS-433771 in the mouse is the result 
of Fl-mediated inhibition, as shown by the fact that a virus 
selected for resistance to BMS-433771 in vitro and containing a 
single amino acid change in the Fl region was also refractory to 
treatment in the mouse host. BMS-433771 efficacy against RSV 
infection was also demonstrated for mice that were chemical 
immunosuppressed by cyclophosphamide treatment, indicating that 
compound inhibition of the virus did not require an active host 
immune response. 
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BMS-433771 was a potent inhibitor of respiratory syncytial virus 
(RSV) replication in vitro. It exhibited excellent potency 
against multiple laboratory and clin. isolates of both group A and 
B viruses, with an average 50% effective concentration of 20 nM. 
Mechanism-of-action studies demonstrated that BMS-433771 inhibits 
the fusion of lipid membranes during both the early virus entry 
stage and late-stage syncytium formation. After isolation of 
resistant viruses, resistance was mapped to a series of single 
amino acid mutations in the Fl subunit of the fusion protein. 
Upon oral administration, BMS-433771 was able to reduce viral 
titers in the lungs of mice infected with RSV. This new class of 
orally active RSV fusion inhibitors offers potential for clin. 
development . 
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AB Pharmaceutical dosage forms containing a novel crystalline 

bishydrochloride monohydrate salt of an imidazopyridine derivative 
(I) are useful in the treatment of respiratory syncytial viral 
infection. Thus, the imidazopyridine derivative was treated with 
concentrate HC1 solution in isopropanol and water to give I. 



Capsules contained 10 and 50 mg-free base equivalent of the 
bishydrochloride monohydrate salt 
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